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5.5V-100V Vin, 1.8A Peak Current Limit, High Efficiency Asynchronous
Step-down DCDC Converter

FEATURES

e Wide Input Range: 5.5V-100V

¢ Maximum Output Voltage: 30V

e 1A Continuous Output Current

e 1.8Apeak current limit when Vin<60V

¢ Integrated 975mQ High-Side Power MOSFET
e 49uA Quiescent Current

e 1.2V Feedback Reference Voltage

e 3.5ms Internal Soft-start Time

e Fixed Switching Frequency at 270KHz

e COT Control Mode with Integrated Loop
Compensation
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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Revision 1.0: Release to production.

Revision 1.1: Update ABSOLUTE MAXIMUM RATINGS for BST-SW/EN/FB.

Revision 1.2: Update DEVICE ORDER INFORMATION.

Revision 1.3: Update the ABS values of EN, add testing items and related descriptions for internal Zener diodes.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2A15TVDR Tape & Reel 3000 2A15 6 SOT23-6

ABSOLUTE MAXIMUM RATINGS

PIN CONFIGURATION

Over operating free-air temperature unless otherwise noted @

DESCRIPTION MIN MAX UNIT o

VIN 03 | 105 | Vv BST[] 1 6 |3 Sw
BST -0.3 110 \%

GND [ 2 5 = VIN
SW -1 105 \%

BST-SW -0.3 55 \% FB T 3 4 L EN
EN @ -0.3 6.5 \%
FB -0.3 55 \%

Operating junction temperature TI® | -40 150 °C Figure 1. 6-Lead Plastic SOT23-6L

Storage temperature TSTG -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to
function outside of its Recommended Operation Conditions.

(2) This parameter is a theoretical design value, and a Zener diode is installed inside the pin for protection.

(3) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C
when over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will
reduce lifetime.

PIN FUNCTIONS

NAME NO. PIN FUNCTION
BST 1 Power supply_bias for high-side power MOS_FET_ gate driver. Connect a 0.1uF_ capacitor
from BOOT pin to SW pin. Bootstrap capacitor is charged when SW voltage is low.
GND 2 Ground
Inverting input of the comparator. The tap of external feedback resistor divider from the
FB 3 output to GND sets the output voltage. The device regulates FB voltage to the internal
reference value of 1.2V typical.
EN 4 Enable pin to the regulator with internal pull-up current source. Pull below 1.24V to
disable the converter. Floating to enable the converter.
VIN 5 Input supp!y voltgge. Connect a local bypas; capacitor from VIN pin to GND pin. I?ath
from VIN pin to high frequency bypass capacitor and GND must be as short as possible.
SW 6 Regulator switching output. Connect SW to an external power inductor
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RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
ViN Input voltage range 5.5 100 \%
Vour Output voltage range 1.2 30 V
T; Operating junction temperature -40 150 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014
e N -2 +2 kV
Vv specification, all pins®
Esb Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
D -~ -1 +1 kv
2014 specification, all pins®
1
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ELECTRICAL CHARACTERISTICS
ViN=48V, Ty=-40°C~125°C, typical value is tested under 25°C.
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*Derived from bench characterization

TYPICAL CHARACTERISTICS

Figure 2. Efficiency vs Load Current, Vout=5V
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FUNCTIONAL BLOCK DIAGRAM

FBl:

VIN
[ ]
L
Thermal
Shutdown
|
R EN LOGIC
d VIN UVLO
1 Reference
VREF VCC
Boot
c t Limit Charge
urren mi
and Off Timer —CD
Soft-start
Timer v
s [
DC Error 1.2V | L
Correction —> ) —
> D UVLO
: [
—I D\ > n
M| \ U > o
ComRz?spation Control
: Logic . [
+-”_ OVP
120%VREF =P
-”_ UvpP
45%VREF =P £
On-Time >
Generator I::l GND

Figure 8. Functional Block Diagram
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OPERATION

Overview

The SCT2A15 is a 5.5V-100V input, 1.8A peak current limit when Vin<60V, Step-down DCDC converter with built-
in 975mQ high-side power MOSFET. It implements constant on time control to regulate output voltage, providing
excellent line and load transient response, and internal error amplifier integrated improve the line and load regulation.

The SCT2A15 features an internal 3.5ms soft-start time to avoid large inrush current and output voltage overshoot
during startup. The switching frequency is fixed at 270KHz. The device also supports monolithic startup with pre-
biased output condition.

The SCT2A15 has a default input start-up voltage of 5V with 420mV hysteresis. The EN pin has a precision
threshold that can be used to adjust the input voltage lockout thresholds with two external resistors to meet accurate
higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up current to the pin.

The SCT2A15 full protection features include the VIN input under-voltage lockout, the output over-voltage and
under-voltage
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Output Voltage

The SCT2A15 regulates the internal reference voltage at 1.2V. The output voltage is set by a resistor divider from
the output node to the FB pin. Itis recommended to use 1% tolerance or better resistors. Use Equation 3 to calculate
resistance of resistor dividers. To improve efficiency at light loads, larger value resistors are recommended. However,
if the values are too high, the
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circuit compares the FB pin voltage to the internal reference voltage. When FB voltage exceeds 120% of internal
1.2V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB
pin voltage falls below 115% of the 1.2V reference voltage, the high-side MOSFET can turn on again.

Thermal Shutdown

The SCT2A15 protects the device from the damage during excessive heat and power dissipation conditions. Once
the junction temperature exceeds 155°C, the internal thermal sensor stops power MOSFETs switching. When the
junction temperature falls below 142°C, the device restarts with internal soft start phase.
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APPLICATION INFORMATION

Typical Application

1 6
2 5
3 4

Figure 10. SCT2A15 Design Example, 12V Output with Programmable UVLO

Design Parameters

Design Parameters

Example Value

Input Voltage 48V Normal 15V to 100V
Output Voltage 12v

Maximum Output Current 1A

Switching Frequency 270 KHz

Output voltage ripple (peak to peak) 19mV

Transient Response 0.25A to 0.75A load step AVout =84mV

10 For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links: SCT2A15

SC1


http://www.silicontent.com/

SCT2A15

For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 11


http://www.silicontent.com/

SCT2A15

Where
e Ipp is the inductor peak-to-peak current
L is the inductance of inductor
fsw is the switching frequency
Vour is the output voltage
Vi is the input voltage

Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is
always used to calculate the minimum inductance required. Use Equation 9 to calculate the inductance value.

= 1- ) (9)
« ) « )

e Lwmin is the minimum inductance required
o fswis the switching frequency

e Vour is the output voltage

e Vinmax iS the maximum input voltage

e lout(max) is the maximum DC load current
o LIRis coefficient of ILpp to lout

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting
an inductor, choose its rated current especially the saturation current larger than its peak operation current and
RMS current also not be exceeded. Therefore, the peak switching current of inductor, l.reak and lrms can be
calculated as in equation 10 and equation 11.

= + — 10
5 (10)
=V( Y () (1)
12
Where
e lpeak is the inductor peak current
e lour
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For the example design, the SS310B Schottky diode is selected for its lower forward voltage and good thermal
characteristics compared to smaller devices. The typical forward voltage of the SS310B is 0.7 volts at
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A 0.1pF ceramic capacitor must be connected between BOOT pin and SW pin for proper operation. A ceramic
capacitor with X5R or better grade dielectric is recommended. The capacitor should have a 10V or higher voltage
rating.

Output Capacitor Selection

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance.

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through
the Equivalent Series Resistance ESR of the output capacitors and the other is caused by the inductor current ripple
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output
capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For
simplification, the output voltage ripple can be estimated by Equation 16 desired.

AVOUT = s > ( ) (16)
Where

e AVyyris the output voltage ripple

o fswis the switching frequency

e Lis the inductance of inductor

e Cour is the output capacitance

e Vour is the output voltage

e Vnis the input voltage

Due to capacitor’s degrading under DC bias, the bias voltage can significantly reduce capacitance. Ceramic
capacitors can lose most of their capacitance at rated voltage. Therefore, leave margin on the voltage rating to

ensure adequate effective capacitance. Typically, two 22uF ceramic output capacitors work for most applications.

Table 2: Component List with Typical Output Voltage BOM list

Vout L1 CouT R1 R2 c7

5V 47uH 22uF 95K 30K 100pF
12V 100uH 44uF 271K 30K 220pF
24V 150uH 44uF 196k 10.2K 220pF
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Application Waveforms

Vin=48V, Vout=12V, unless otherwise noted
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Figure 12. Power up (lload=0.1A)
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Figure 14. EN toggle (lload=1A)
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Figure 15. EN toggle (lload=10mA)
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Figure 16. Over Current Protection

Figure 17. Over Current Release
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Application Waveforms(continued)

Vin=48V, Vout=12V, unless otherwise noted
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Figure 18. Load Transient (0.1A-0.9A, 1.6A/us)
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Figure 20. Output Ripple (lload=0.01A) Figure 21. Output Ripple (lload=0.1A)
TekiEll | - ! -
Bl U U U U U UUU'
2 :\/out ; + + + : + + + + ¢ + +

&%Jﬁﬁwﬁgﬁfﬁﬁmﬁm

Bl
o 20‘0.\/ By : 4.00 s. Z‘SOE'H/. I B S
200V & L1004 & }[ 1 IOM)‘L{\@ gov } -
Figure 22. Output Ripple (lload=1A) Figure 23. Thermal, 48VIN, 12Vout, 1A
16  For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved s

Product Folder Links: SCT2A15 — C-I


http://www.silicontent.com/

SCT2A15

Layout Guideline

Proper PCB layout is a critical for SCT2A15'’s stable and efficient operation. The traces conducting fast switching
currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and
degrade performance. For better results, follow these guidelines as below:

1. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise
associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing over heat area.

2. Place alow ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect.

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make
sure top switching loop with power have lower impendence of grounding.

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad
should be connected to bottom PCB ground planes using multiple vias directly under the IC. The center thermal
pad should always be soldered to the board for mechanical strength and reliability, using multiple thermal vias
underneath the thermal pad. Improper soldering thermal pad to ground plate on PCB will cause SW higher ringing
and overshoot besides downgrading thermal performance. It is recommended 8mil diameter drill holes of thermal
vias, but a smaller via offers less risk of solder volume loss. On applications where solder volume loss thru the vias
is of concern, plugging or tenting can be used to achieve a repeatable process.

5. Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent
excessive capacitive coupling.

6. Route BST capacitor trace on the bottom layer to provide wide path for topside ground.

Feedback
Resistors

BST Capacitor
—

Inductor
Output

Capacitor

000,600/ 0/0 0 L 0/ 0/0/00/0/00

Figure 24. PCB Layout Example
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PACKAGE INFORMATION
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TAPE AND REEL INFORMATION

NOTICE: The

- For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 19

Product Folder Links: SCT2A15



http://www.silicontent.com/

